1. Introduction {#s0005}
===============

The purpose of this project was to examine the stability and change of locus of control (LOC) orientation in adult men and women over a 6 year period, and to identify events associated with LOC stability or change. LOC refers to individuals\' generalized expectancy regarding the connection between their behavior and reinforcements received in a problem-solving context ([@bb0165]).

Individuals who fail to see a connection between what they do and what happens to them and view what happens as the result of luck, fate, chance, or powerful others are *externally controlled*. Conversely, those who tend to perceive a connection between their efforts and what happens to them are *internally controlled*.

Rotter\'s article stimulated a remarkable amount of research. A search of PsychInfo resulted in 17,812 articles with a keyword "locus of control" as of summer 2015 and with 6600 of these appearing after 1996 (1425 dated 2010--2015). LOC has sustained itself as a concept for psychological study for more than a half century ([@bb0130]).

As there are \>100 different definitions of "locus of control" throughout the literature ([@bb6000]), researchers need to clearly state and define which LOC concept and measure is being used (e.g. [@bb0155]). [@bb0150] have noted potential problems that could result from using similar appearing cognates, like *efficacy* (e.g. [@bb0080]; [@bb0110]) or *attribution* ([@bb0145]; [@bb0180]) interchangeably with *locus of control of reinforcement* as described by [@bb0165]. [@bb0160], [@bb0165] emphasizing that it is an expectancy that has the capacity to affect behavior differently from situation to situation and has its greatest impact in circumstances that are novel, ambiguous or transitory.

LOC has been related to an ever-growing number of important and significant aspects of human life including *personality characteristics* (e.g. [@bb0090]; [@bb0125]), *social adjustment difficulties* (e.g., [@bb0035]), *academic achievement* (e.g. [@bb0045]), *health outcomes* (e.g. [@bb0040]), and *business success* (e.g. [@bb0105]). However, surprisingly little research has been completed concerning the origins of control orientations or their trajectories over time.

Using data gathered from the Avon Longitudinal Study of Parents and Children (ALSPAC), [@bb0070], [@bb0065], and [@bb0060], identified antecedent characteristics of the childhoods that were common to internality in both men and women; these included maternal warmth, being breast fed, having a stable home, and recollection of childhood as happy. Antecedents like these describe a home situation in which children feel comfortable and safe enough to explore their environments and learn more about the possible contingencies existing between their behavior and outcomes. [@bb0115] had earlier theorized a similar set of circumstances underlying the development of appropriate internal control expectancies.

Antecedent information may be helpful in suggesting what might underlie the learning of generalized internal or external control expectancies as well as to offer possible insights into what may be associated with changes in or maintenance of LOC. Unfortunately, since most of the antecedent data have been obtained from studies using cross-sectional methodologies they are inappropriate for objectively describing how individuals\' LOC changes over time or, if changes do take place, with what they are associated. Longitudinal data would be valuable in supporting or refuting cross-sectional results describing the development of control expectancies. The purpose of this investigation was to identify events associated with LOC changes over time by analyzing longitudinal LOC data gathered over a 6 year period beginning when the women and their partners were expecting a baby.

Some LOC studies with adults have used LOC pre-post scores as an outcome measure to evaluate the impact of interventions. Unfortunately, in these cases researchers rarely report correlations between pre-post testing of the group not receiving the intervention, as this would be valuable in determining the stability of LOC over time in typical participants. For example, [@bb0185] studied the effects of psychosocial medical and treatment related factors upon change in the Multidimensional Health Locus of Control scale (MHLC) ([@bb0215]). The MHLC was administered to surgical patients prior to surgery and again four months following discharge. They found a positive relationship with physicians\' predicted internality, while severity of illness and subjective feelings of stress were associated with externality. Similar findings were obtained with patients who had undergone heart surgery ([@bb0185]). They too became more internal with the passage of time and involvement with rehabilitation.

Though researchers using the perceived control construct have produced results consistent with those found by Rotter, orientated LOC investigators have primarily studied older rather than younger adults. They used a variety of ways to assess "perceived" control, and not offered construct validity evidence in support of the perceived control measures they used or how they may have related to LOC. For example, in one study ([@bb6050]) "perceived" control was measured using a 4-item test with a 7-point Likert Scale while in another ([@bb0085]) it was assessed by a 6-item scale with a 4-point Likert scale. Because there is an absence of information of how the different perceived control measures correlate with one another or with Rotter\'s scale, it is difficult to determine if what they are measuring is similar to or different from what researchers have found using Rotter-based LOC scales.

Rather than assessing "perceived" control in middle-aged and older adults, [@bb0175] was one of the few researchers to gather test--retest information from younger adults using a scale based on Rotter\'s definition. The initial test was administered to parents when their child was 10 years old; the retest took place 16 years later. Parents and their children completed German adaptations of LOC scales (Adult and Child Nowicki-Strickland Internal-External scales). LOC was part of a more comprehensive longitudinal study of personality in the context of family development ([@bb0170]). Initial data were gathered from a sample of mother--father-child triads recruited from six different German states. The mean age of the children was 12, mothers 39, and fathers 42. Sixteen years later Schneewind and his colleagues contacted former participants and had 197 triads volunteer to participate in a second assessment.

In this paper we are primarily interested in what Schneewind found regarding parent LOC. At both testing times, mother and father LOC scores were positively correlated, but low (time one, r = 0.19; time two, r = 0.21). Pre-post LOC correlations for mothers and fathers across the 16 years were what Schneewind called "moderate" and ranged between 0.35 and 0.44.

1.1. The present study {#s0010}
----------------------

Little is known about how LOC expectancies develop and change in adulthood. We lack information about what the LOC association is within spousal or parental dyads, the trajectory of adult LOC over time or what life events are associated with LOC changes over time. Our goal here is to provide such LOC information.

The ALSPAC data set is unique in that it contains LOC scores from both mothers and fathers *before* the child was born and six years later. Thus we can assess the stability of parents\' LOC during a critical period of their lives. The absence of previous research made prediction difficult. Relationship theories offer competing predictions. Complementary theorists (e.g., [@bb0100]) suggest a negative association between mother and father LOC scores, with one individual being external and the other internal. Similarity perspectives (e.g., [@bb0030]) suggests that the LOC scores would be similar; internals liking internals and externals liking externals. Based on Schneewind\'s findings, we predict parents\' own pre-post LOC scores would be moderately related to one another over time, but relatively unrelated to one another at pre- and post-times.

Although Schneewind obtained valuable data regarding adult LOC stability and change, he failed to provide any information about what might be associated with changes. The ALSPAC data set includes data concerning the stressors encountered by adults during the six years between the first and second LOC administration. [@bb0165] and [@bb0115] theorize that internality thrives when individuals are in warm, supportive, relatively stress free environments in which they can learn to perceive the connection between their behavior and outcomes. We predict that greater stress will be related to greater externality.

2. Material and methods {#s0015}
=======================

2.1. The ALSPAC study {#s0020}
---------------------

This pre-birth cohort was designed to determine the environmental and genetic factors that were associated with health and development of children and their parents ([@bb0055]; [@bb0020]). As part of the study design, and in order to determine the parents\' backgrounds prior to the birth of the child, there was a concerted effort to obtain details of their personalities, moods and attitudes, including a measure of their LOC, before the birth of the child.

ALSPAC recruited 14,541 pregnant women resident in Avon, UK with expected dates of delivery 1st April 1991 to 31st December 1992. Enrolment strategies included encouragement through the local media, general practitioners, midwives, health services and obstetric hospitals; women then contacted the study center for further information; they were then sent a series of questionnaires to be completed at home. 14,541 is the initial number of pregnancies for which the mother enrolled in the ALSPAC study. Of these there were 14,062 livebirths, of which 13,988 survived to at least 12 months. For full details of all the data collected see the study website: [www.bristol.ac.uk/alspac/researchers/data-access/data-dictionary/](http://www.bristol.ac.uk/alspac/researchers/data-access/data-dictionary){#ir0005}.

Uniquely among the major UK cohort studies at the time it was decided to include the fathers of the children. To this end questionnaires were sent to the mother to pass to her partner if she was happy for him to take part. This strategy was approved by the ALSPAC Ethics and Law Committee ([@bb0015]). Consequently, there was no immediate way in which the study administrators knew the identity of the study fathers. Given the uncertainty of this approach, it is striking how many took part during the pregnancy (10,000 compared with 13,867 pregnant women ([@bb0050])).

Follow-up used a variety of techniques including questionnaires, hands-on examinations, assays of biological samples and details of the environment at various stages of life. Questionnaires included detailed history of events, occupations and life styles of each parent. Loss to follow-up occurred when the child died, the mother refused, or moved away and could not be traced. As in all longitudinal studies, attrition increased as the study continued ([@bb0050]). This is illustrated by the numbers of parents who completed the LOC questions at the two time points 6 years apart. For the women the numbers fell from 10,565 to 8378 (79% of the original), and for the partners the change was from 7365 to 3891 (53%). From [Supplementary Table 1](#ec0005){ref-type="supplementary-material"} it can be seen that the proportion of parents with LOC scores 6 years after the study child\'s birth had proportionately fewer families who (a) resided in public housing, (b) were young mothers, (c) were of manual social class or (d) who smoked. These factors need to be born in mind when generalizing the results.

2.2. Measures of LOC {#s0025}
--------------------

The LOC measure used in the present study is a shortened form of the adult version of the Nowicki-Strickland Internal-External locus of control scale (ANSIE) which comprises 40 items in a yes/no format to assess perceived control ([@bb0125]). This was chosen over other scales more specifically related to perceived control over health, as it was considered that this more generalized scale would relate to other factors in addition to health outcomes. Construct validity for the scale has been found in the results of over 1000 studies ([@bb0120]). The version used here comprises 12 of the original 40 items, which were chosen after factor analysis of the ANSIE in a pilot of 135 mothers in the USA. An Anglicized version of these 12 items was included in the questionnaires sent to the two parents in pregnancy ([@bb0070]) and again six years after the child was born, with identical wording. From the responses LOC scores were derived for men as well as for women, the higher the score the more external the LOC. The scores ranged from 0 to 12.

Classification into external and internal parents in pregnancy, using the definition for externality of greater than the median LOC score (\>4 for women, \>3 for men), identified 40.3% of mothers and 38.8% of their partners as externally-oriented in pregnancy. Because of increasing internality in the women over time, their median LOC score changed to 3, whereas their partners stayed at 3.

2.3. Identification of events {#s0030}
-----------------------------

From 8 months post-birth, each parent was sent a questionnaire concerned with life events in the preceding period, at approximately yearly intervals. The life events inventory comprised 42 items, which were derived for the ALSPAC study using previous inventories as a basis for selection of items. Three main sources were used in this way: [@bb0025], [@bb0010] and [@bb0200].

In order to develop a summary of variables to determine whether each specific event had occurred over the preschool period of the study child, we created a variable for each event that used all available questions (i.e. those sent to the parents at 8, 21, 33 and 47 months). We did not sum the number of times an event occurred as there was often overlap between ages. Rather than look at the number of the events occurring, we have deliberately looked at each separately using the hypothesis that some types of event will result in increasing internality, and some externality, a pattern that we found when considering the relationship between the events in childhood and the LOC of the adult ([@bb0060]).

2.4. Other variables considered {#s0035}
-------------------------------

Other variables investigated here were chosen because they were associated with parental LOC as well as with differential response rates. They were included to determine whether they were associated with any change in LOC orientation across the 6 years. They include: (1) housing tenure -- which is an accepted socio-economic indicator in the UK -- divided into owner-occupied (includes having a mortgage), rented public housing, and other rented property; (2) age of the mother at the child\'s conception; (3) social class (based on occupation of the mother\'s partner classified into manual and non-manual ([@bb0195]); (4) presence of mother\'s partner in the home (identified by questionnaire at 8 months); (5) maternal education level (based on the actual qualifications attained and divided into three levels of attainment); (6) the mother\'s parity (number of previous pregnancies resulting in either a live or stillbirth); (7) the smoking habit of each parent at 8 months of age (categorized in two ways -- any regular smoking and regular smoking of ≥10 cigarettes/day).

2.5. Statistical techniques {#s0040}
---------------------------

The statistical strategy was to determine the pattern of factors that were associated with the change in LOC orientation in each parent, with a focus on events that occurred after the initial measure. The study was hypothesis free. Based on the findings from a study of the childhoods of these individuals we anticipated that some of the events might result in a change toward internality, and some toward externality. Results were descriptive, and compared individuals who changed from those who did not, using logistic regression. No account was taken of the number of tests undertaken, to avoid type I errors.

3. Results {#s0045}
==========

3.1. Correlation of parents\' LOC scores with one another and across time {#s0050}
-------------------------------------------------------------------------

As demonstrated in [Table 1](#t0005){ref-type="table"}, both mother and father LOC scores were positively and moderately correlated between the two-time points (mothers = 0.57; fathers = 0.56); cross-sectional correlations between parents at each of the two time points were positively correlated, but low (in pregnancy r = 0.33; 6 years later r = 0.29).Table 1Correlation between mother\'s locus of control in pregnancy, partner\'s locus of control in pregnancy, mother\'s locus of control at 6 years and partner\'s locus of control at 6 years (N = 3887).Table 1Mother in pregnancyFather in pregnancyMother 6 years laterFather 6 years laterMother in pregnancy1.000Father in pregnancy0.3311.000Mother 6 years later0.5700.2441.000Father 6 years later0.2900.5580.2921.000

3.2. Additional findings concerning parents\' LOC {#s0055}
-------------------------------------------------

The 'change score' was calculated as the difference between the LOC score in pregnancy and that obtained 6 years later. Mothers\' and fathers\' LOC change scores ranged from −9 to +8, with mode and median at 0 with a mean difference of −0.30 \[SD 1.89; n = 8302\] points for mothers and +0.037 \[SD 1.98; n = 3968\] points for fathers. Thus, mothers on average were getting more internal while their partners were tending to become more external. The correlation coefficient between the parents change scores was positive but low (0.11).

3.3. Lifestyle and social conditions associated with changes in LOC over time {#s0060}
-----------------------------------------------------------------------------

In [Table 2a](#t0010){ref-type="table"}, [Table 2b](#t0015){ref-type="table"} we consider certain *lifestyles* and *social conditions* at 8 months post- delivery: for life-style we consider the changes in LOC associated with the *smoking habits* of each parent; social conditions were demonstrated by the *tenure of the home* in which the family were living and whether the mothers\' *partner was part of the household*.Table 2aVariation in social and lifestyle circumstances at 8 months associated with change in maternal LOC orientation from pregnancy to 6 years later.Table 2aSocial and lifestyle circumstances at 8 mMother stayed externalMother became internalPMother became externalMother stayed internalP%%%%Parental smokingMother smoked30.724.7.00220.011.9\<.0001Mother smoked 10+ cigarettes per day21.715.8\<.00112.46.0\<.0001Partner smoked33.828.9.01825.018.2\<.0001Partner smoked 10+ cigarettes per day27.422.4.00919.012.6\<.0001  Housing tenureOwner-occupied72.180.584.989.6Council18.09.68.33.4Other rented9.99.9.0026.97.0.005  Had live-in partnerYes91.393.6.04795.697.4\<.001[^1]Table 2bVariation in social and lifestyle circumstances at 8 months associated with change in partners\' LOC orientation from pregnancy to 6 years later.Table 2bSocial and lifestyle circumstances at 8 mPartner stayed externalPartner became internalPPartner became externalPartner stayed internalP%%%%Parental smokingMother smoked27.416.9\<.000118.99.4\<.0001Mother smoked 10+ cigarettes per day18.69.0\<.000111.04.9\<.0001Partner smoked33.222.4\<.000122.312.6\<.0001Partner smoked 10+ cigarettes per day26.616.7\<.000116.28.0\<.0001  Housing tenureOwner-occupied77.486.389.793.4Council15.86.64.11.2Other rented6.87.0.0076.25.5\<.001  Had live-in partnerYes97.698.3.36298.999.7.044[^2]

Smoking of the parents bore very strong associations with the likelihood of the parents changing their orientation ([Table 2a](#t0010){ref-type="table"}). Of the women who *stayed externally oriented* 30.7% were smoking when the offspring was 8 months old, whereas 24.7% of those who had *become internal* had this history (P = .002); for women who *stayed internal*, only 11.9% smoked, but 20.0% of those who *became external* did so (P \< .0001). Similar patterns were shown for women who were heavy smokers as well as when the partner smoked ([Table 2a](#t0010){ref-type="table"}). Changes in the partners\' orientation were equally associated with the smoking habits of the woman as well as of the partner himself ([Table 2b](#t0015){ref-type="table"}).

Mothers who lived in *public housing* were considerably more likely to stay external, and those in *owner-occupied accommodation* less likely to do so. Conversely mothers who were internally oriented in pregnancy were more likely to become external if *in public housing* ([Table 2a](#t0010){ref-type="table"}). A similar pattern was shown for the mothers\' partners ([Table 2b](#t0015){ref-type="table"}).

Most of the women who answered the relevant questionnaires had live-in partners ([Table 2a](#t0010){ref-type="table"}), but those mothers who were *externally oriented* were more likely to *become internal* if the partner was present. Conversely the women who were internal but *became external* were less likely to have a live-in partner. Partners were less likely to be given (or complete) a questionnaire if they were not living with the mother 6 years post-birth; even so, among those who answered the questionnaire, there was some evidence that those who *became internal* were more likely to be living with the mother, and those who did not were more likely to *become external* ([Table 2b](#t0015){ref-type="table"}).

3.4. Stressful life events associated with changes in LOC over time {#s0065}
-------------------------------------------------------------------

[Table 3a](#t0020){ref-type="table"} presents variations in the potentially stressful events occurring to parents and ways in which they were associated with maternal changes in the LOC orientation. The first two columns compare proportions of women who had a history of the stressor between those who stayed external and those who became internally-oriented. Of the 42 stressors occurring, just *four* showed a significant association: the women were more likely to *become internal* if (a) they went back to work and/or (b) they had problems at work; they were more likely to *stay external* if they had (i) separated from a partner, or (ii) argued with family or friends.Table 3aVariation in the occurrence of stressors as recorded by the mother between 8 months and 4 years post-delivery associated with changes of LOC over 6 years from pregnancy.Table 3aStressors between 8 and 21 m \[mother\'s report\]Mother stayed externalMother became internalPMother became externalMother stayed internalP%%%%Death of friend or relative56.155.4.74859.657.0.080Child was ill65.665.2.85268.769.1.762Partner was ill38.741.0.24342.648.1\<.**001**Friend or relative was ill52.255.4.11756.658.7.153Mother was hospitalized38.939.5.75739.441.4.181Mother divorced4.94.1.3064.81.9\<.**0001**Partner rejected the child4.63.3.1213.51.6\<.**0001**Mother was ill23.222.0.45821.118.1.**011**Partner lost job21.119.3.29319.516.6.**010**Partner had problems at work43.046.8.**063**48.152.7.**002**Mother had problems at work19.424.4.**002**25.330.6\<.**0001**Mother lost her job9.19.8.5509.210.4.190Partner went away25.925.1.67427.027.3.833Partner in trouble with the law5.26.3.2404.32.6.**001**Mother in trouble with the law2.11.3.1601.70.9.**015**Mother convicted of an offence1.10.8.4821.30.7.**026**Separated from partner17.512.8.**002**13.16.5\<.**0001**Mother\'s income was reduced63.263.4.92664.064.1.977Mother and partner argued83.083.0.98082.179.5.**024**Mother argued with family and friends42.037.1.**016**39.131.7\<.**0001**Moved home40.639.6.61538.138.8.618Physically abused by partner7.87.8.9876.83.8\<.**0001**Became homeless3.33.8.5452.61.1\<.**0001**Major financial problems34.331.4.12829.825.1\<.**001**Got married7.25.8.1725.23.4.**002**Started new job38.939.2.85839.540.7.397Went back to work45.451.2.**004**53.460.2\<.**0001**Took an exam13.215.8.06115.416.8.179Emotionally abused by partner22.022.7.67021.114.0\<.**0001**Partner emotionally abused children5.75.0.4504.72.8\<.**001**Mother emotionally abused her children4.74.4.7525.44.0.**032**Mother physically abused children1.82.2.5011.82.0.597Partner physically abused children1.21.2.9101.30.8.151Mother\'s home/car burgled30.133.6.07033.536.7.**024**Mother attempted suicide1.20.5.1361.20.2\<.**001**Partner started new job31.034.9.**040**35.138.5.**018**Pet died28.827.5.47827.524.9.**046**Mother had an accident8.48.4.95510.811.1.724Mother had a miscarriage8.48.2.9118.79.0.772Mother had a termination3.12.7.6082.92.1.080Numbers studied260776518133193[^3][^4]

The last two columns compare the occurrence of the events among those who *stayed internal* and those who were internal but *became external*. In this case, *25* of the 42 stressors were significant at the 5% level or higher, with *16* of the 25 at the .005 level and *9* of the 25 at the \<.001 levels or better. We find 4 of the 16 significant events associated with *staying internal*: (i) having a partner who was very ill, (ii) having a partner who had problems at work, (iii) mother returning to work, and (iv) having problems at work. In contrast, three times as many stressful events, 12 in all, were associated with *becoming external*: (a) becoming divorced, (b) having a partner who rejected the child, (c) having a partner who was in trouble with the law, (d) separating from the partner, (e) arguing with family and friends, (f) becoming homeless, (g) having major financial problems, (h) getting married, (i) being physically abused by her partner, (j) being emotionally abused by her partner, (k) having a partner who emotionally abused her children, and (l) attempting suicide.

As was found for mothers, partners had more stressful events associated with externality than internality ([Table 3b](#t0025){ref-type="table"}). Only one event was significantly associated with changing from an *external to an internal orientation:* starting a new job. Four were associated with him being significantly less likely to become internal; (a) losing his job, (b) arguing with his partner, (c) arguing with family and friends, and (d) having major financial problems. Similar to the mothers, partners had more stressors, 11 in all, associated with *becoming external*. Four of the 11, were associated with being *less likely to become external* -- (a) a friend or relative was ill, (b) he moved home, (c) he had a burglary, and (d) his partner became pregnant. Seven were associated with *becoming external*; (i) having been very ill himself, (ii) losing his job, (iii) reduction in his income, (iv) arguing with family and friends, (v) having major financial problems, (vi) being emotionally abused by his partner, and (vii) his partner starting a new job.Table 3bVariation in the occurrence of stressors as recorded by the mothers\' partner between 8 months and 4 years post-delivery associated with changes of LOC over 6 years from pregnancy.Table 3bStressors between 8 and 21 m \[father\'s report\]Father stayed externalFather became internalPFather became externalFather stayed internalP%%%%Death of friend or relative60.561.5.70458.361.0.252Child was ill71.473.2.47477.978.3.870Partner was ill61.263.2.45865.769.3.101Friend or relative was ill54.657.2.34857.663.0.**020**Was hospitalized18.616.0.22815.914.6.423Was divorced1.40.6.2081.20.7.188Partner rejected the child1.20.4.1680.90.9.999Was very ill16.615.6.63316.613.1.**036**His partner lost job7.15.4.2938.46.1.052Partner had problems at work25.229.9.05228.527.5.642Had problems at work59.863.0.24165.067.4.280Lost his job20.215.0.**015**16.511.4.**002**Partner went away11.39.1.2179.611.0.353Partner in trouble with the law1.40.6.2081.10.6.271In trouble with the law7.15.0.1214.64.7.920Convicted of an offence4.22.5.0983.03.3.669Separated from partner4.53.7.4793.92.4.068Income was reduced53.047.8.06347.837.8\<.**0001**Argued with partner85.281.1.**043**82.780.0.162Argued with family and friends41.833.3.**002**39.228.5\<.**0001**Moved home33.435.1.51636.341.0.**043**Physically abused by partner4.35.4.3633.72.8.315Became homeless1.30.8.4461.20.6.140Major financial problems37.226.8\<.**0001**30.821.2\<.**0001**Got married5.45.4.9883.02.5.501Started new job34.741.2.**016**42.947.3.069Went back to work5.84.1.1873.83.0.385Took an exam23.321.8.53423.625.9.279Emotionally abused by partner17.515.6.67017.714.0.**032**Emotionally abused children4.84.3.6993.74.3.499Partner emotionally abused her children4.12.3.0753.04.4.127Partner physically abused her children1.10.8.6470.90.9.904Physically abused his children1.61.9.6801.82.4.394Home/car burgled32.830.4.33635.440.0.**047**Attempted suicide------------Partner started new job33.937.0.24340.334.2.**008**Pet died28.726.4.35625.626.8.567Had an accident16.519.4.17517.016.9.951Partner had a miscarriage8.88.5.8718.89.7.505Partner had a termination3.02.5.6131.91.8.853Partner became pregnant43.046.6.19446.652.1.**022**Numbers studied10134815711826[^5][^6]

4. Discussion {#s0070}
=============

4.1. LOC between spouses and over time {#s0075}
--------------------------------------

This study is among the few that has obtained LOC scores from a large representative population composed of parental dyads at two time points, but is unique because the initial test took place prenatally, and the second six years later [@bb0075] collected LOC information from a large representative cohort of adults over a five year period from 2005 to 2010, but did not delineate where participants were in regards to family or examined factors that were associated with changes in LOC. On the other hand, [@bb0175] did focus on LOC in parents of children who were first tested when children were aged 10 and tested again 16 years later. However his participants were a select group of nearly two hundred family members whose initial LOC test was not obtained before the child was born. By obtaining mother and father LOC scores prenatally we have the unique advantage of being able to describe parents\' LOC perspectives before the arrival of the child and to evaluate the future impact of their prenatal orientations on their own and their children\'s behavior. Studies have already begun to show the benefit of this approach by revealing that the degree of externality in the parent dyad was associated with (1) negative outcomes in children\'s eating, sleeping and emotion regulation behaviors during their first 5 years of life ([@bb0135]) and (2) the number of teacher-rated emotional and behavioral difficulties when children were 9 and 11 years old ([@bb0140]).

The design of the ALSPAC study and the data set it produced not only allowed us to evaluate the associations between parent prenatal LOC and child outcomes but also (1) to gather heretofore nonexistent normative data regarding the nature and stability of the spouses\' LOC within their dyads prior to their child\'s birth and 6 years later, as well as (2) to obtain indicators of the stability of adult male and female LOC scores from before a child was born to a time 6 years later. We know of no other study that has obtained extensive normative LOC information from a large and representative population of adult women and men who were in a relationship with one another over time.

Our results favor the similarity prediction ([@bb0030]), but just barely. Correlations were positive but low at both testing times. While mothers and their partners tend to share a similar LOC perspective, it is only that, a tendency, and the reality is that for most parent dyads, various LOC combinations exist. To examine associations that might arise from different combinations with child outcomes, [@bb0135] created four combinations of prenatal LOC; internal/internal; mother internal/father external; mother external/father internal; and external/external. They found that as externality increased in the parental dyad so did associations with negative children\'s adjustment outcomes.

4.2. Associations with stability and change in LOC over six years {#s0080}
-----------------------------------------------------------------

Moderate positive correlations between pre- and post-test scores indicate that many individuals were changing their LOC orientation over time. We predicted and found that LOC changes, especially toward externality, were associated with *lifestyle*, *social*, and *stressful event* variables. What is clear from the findings is that greater stress and less stability in personal relationships, health, and financial matters are related to remaining or becoming external for both mothers and their partners. In terms of relationships perhaps none are more important than the one between the parents themselves. Externality was associated with stressful spousal issues in the relationship including physical or emotional abuse of one another or other indicators of relationship failure such as divorce, trouble with the law or rejection of the child. Although mothers had more relationship stressors associated with externality than their partners, the direction of the association was the same. Besides their own relationship difficulties being related to externality, both parents indicated that "arguing with family and friends" added to the potential to remain or become external. If mothers and their partners didn\'t get along then an inability to relate to family and friends would probably increase the likelihood of being associated with feelings of externality.

The importance of the spousal relationship was further substantiated by the finding that living together or living apart was related to stability and change in LOC. External mothers were more likely to move toward internality if they had a live-in partner in contrast to prenatally internal mothers who, if they did not have a live-in partner, moved toward externality; the same association was found for mothers\' partners as well.

Financial matters and "work" were also associated with externality for both mothers and their partners. For mothers, externality was associated with "having major financial problems" and "not going back to work" while for men it was "losing a job", "reduction of income", and "partner starting new job". "Work" may be especially important for men\'s LOC as suggested by the finding that "starting a new job" was the only event associated with internality for them.

Illness was associated with LOC differently for mothers and their partners. For men, "having been very ill himself" was significantly related to *externality* while for women "having a partner who was very ill" was associated with *internality*. In this regard, it is noteworthy that the four events endorsed by women who stayed internal (having had a partner who was very ill; having had a partner who had problems at work; having to go back to work herself; and having problems at work) involved problems in their spousal and work relationships. Perhaps meeting challenges and responding successfully to them facilitated internality in women. Unfortunately, we do not have access to what exactly the problems were or what the women thought, felt and did while experiencing them, but we might learn much from interviewing such women to obtain this information.

Lifestyle differences were also related to LOC stability and change. Clearly, smoking was a significant marker of externality in the ALSPAC population. As smoking increased so did externality. While we cannot establish cause and effect with our design, the fact that smoking is associated with externality and externality in turn is associated with negative outcomes in personality, health, achievement, and adjustment suggests it would be worthwhile having a closer look at how those variables affect one another. Past research suggested a connection between smoking and LOC ([@bb0210]). Because of the association between smoking and externality, it might be helpful to see if stop-smoking programs had any effect on participants\' LOC. Unfortunately, research has focused on determining who is more likely to successfully complete a stop-smoking program; not surprisingly most often it is the internals and not the externals (e.g. [@bb0095]). One potential way around the fact that externals do not respond as well to more general smoking cessation programs is to use individualized interventions favoring those with external as opposed to internal control expectancies (e.g. [@bb0205]) to see if externals who were successful changed toward internality.

Having a choice about where we live is important, so it is not surprising that ALSPAC participants who had less choice of where to live and found their only choice was to live in public housing rather than renting or owning other dwellings are more external. To offset a lack of choice in where to live, it might be useful to give those in public housing opportunities to exercise some "control" over their living situation. Researchers have found that institutionalized individuals who were given control over small decisions in their lives responded by changing toward internality (e.g. [@bb0005]). Perhaps pilot programs in which housing authority personnel and those living in public housing could work together to generate lists of ways in which public housing occupants would have the power to make more of their own choices; this might lead to changes toward internality over time.

4.3. Strengths and limitations {#s0085}
------------------------------

Among the strengths of this study are the following: (i) it is based on a whole population, defined geographically and consequently not biased by particular selection (e.g. college students). Comparison with census data from 1991 show that the study participants are broadly representative ([@bb0050]). (ii) The numbers considered are far larger than in any other study of LOC over time. (iii) Data on life events were obtained at times between the measures of the LOC orientation of the parents, and consequently cannot have been influenced by the LOC response. (iv) It is the only study to be able to compare the pairs of parents across time with respect to their LOC orientation. The disadvantages concern: (1) the attrition rate in this study, which was particularly high for the mothers\' partners; (2) other modes of statistical analysis, choice of confounders and/or unobserved time-constant variables may provide different results; and (3) the fact that we are unable to confirm our results by comparing results with another study, since there is no (to our knowledge) study that has similar longitudinal data available. In consequence these results should be considered as hypothesis generators. Hopefully they will generate further studies over time.

5. Conclusions {#s0090}
==============

Thousands of studies confirm the importance of LOC, yet we have learned little from them about true stability and/or change of LOC over time or what is associated with change when it occurs. The present study provides data to begin to better understand LOC, although it is important to note the paternal attrition over time. We found that: (1) LOC in parent dyads is correlated in a low, positive manner; (2) adult LOC is moderately correlated across time; (3) women become more internal from pregnancy to motherhood, whereas their partners become slightly more external; and (4) greater stress especially in relationships, finances, and health, is associated with increasing externality. Future designs need to build in techniques to gather information that would allow for the assessment of the short-term changes that may have been obscured by adaptation/habituation processes over a 6-year span. In this way we can gather additional information to help us to eventually identify variables that may be linked to change in LOC orientations. Hopefully our findings will help to elucidate the role of stressors in the development of internal and external LOC and bring us closer to being able to construct intervention programs to foster the development of appropriate internality, especially in expectant parents.

The following is the supplementary data related to this article.Supplementary Table 1Availability of parental LOC data in pregnancy for whole sample and for the parents 6 years after the baby was born, showing distributions of background factors.Supplementary Table 1
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[^1]: \[Percentages concern the proportion of women in the LOC category who had the history\].

[^2]: \[Percentages concern the proportion of men in the LOC category who had the history\].

[^3]: \[Percentages concern the proportion of women in the LOC category who had the history\].

[^4]: In bold are P values of P \< .05.

[^5]: \[Percentages concern the proportion of men in the LOC category who had the history\]

[^6]: In bold are P values of P \< .05.
